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1" SUMMARY 
This report has been prepared by a committee of citizens 
of Greater Christchurch who are concerned with the human 
environment.. The committee feels that a consider'(3,ble improve= 
ment in the quality of this environment could be achieved 
now and in the future, by introducing new methods of refuse 
disposal" 
After examination of all the possible methods of dis~ 
posal, the committee recommends that some form of composting 
of urban refuse be introduced in the christchurch areaG 
Composting will not dispose of all the refuse likely to be 
produced at present or in the future~ hence the committee 
recognises that some combination of composting, tipping, 
salvage and possibly incineration may be necessary~ 
In the comrnitteeUs view o the objective in all future 
schemes of disposal should be maximum aesthetic value com-
patible with minimum costs~ This involves reducing 
unsightly and uncontrolled tipping to a min imum u reducing 
backyard fires, and controlling industrial 'incineration 
wherever possiblee 
It has been established that between 40,000 and 50,000 
tons of urban refuse, suitable for composting, is collected 
annually in Greater Christchurch at present~ Disposal of 
this material has been by supervised tipping in the past, 
but with increasing population e transport problems and the 
shortage of 'suitable' sites, costs of this method of dis-
posal are likely to increase 0 
other methods of disposal are pulverisation and tipping o 
incineration, composting, or a combination of theseo Composting 
offers the benefits of hygienic disposal allied with the 
production of a saleable end~producto The value of'compost 
to some soils is well knowno For aesthetic reasons, tipping 
and incineration should be kept to a minimumo 
Municipal composting requires the installation of a 
large-scale planto After suitable preparation the material 
is passed to a decomposition cha~ber for a specified periodQ 
water must be added and aeration is important in the 'processo 
The tremendous advantage of such decomposition is that 
pathogenic organisms are killed within a few days if it is 
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properly carried outo Instead of water, sewage sludge can 
be added at this stage of the processo 
After passing from the decomposition charnbero the serni= 
decomposed material must be laid out in rows or piles for 
further decomposition 6 aided by turning and further wateringo 
After drying the final product is of'pleasant odour, crumblYf 
free from disease, and ready for bagging in suitable 
containers 0 
The committee has investigated the possible size of the 
market for manufactured compost" in Greater Christchurcho It 
has found that there are some 4,400 acres of intensive hor-
ticulture"and 100,000 acres of arable agriculture within 
50 miles of· Christchurch 0 In addition there are approximately 
8,000 acres of home gardens which could benefit from composte 
A possible basis for determining the demand for compost 
is to calculatei.the amount of equivalent nutrients provided 
in typical dressings of balanced fertiliser~ From such an 
exercise it was found that an average compost dressing of 
6-7 tons per acre is approximately ~quivalent to the present 
use of fertiliser on horticultural lande The' committee 
draws attention to other benefits of compost such as its 
contribution to soil structure and moisture retention 0 
On a total horticultural and garden area of l2 f 500 acres 
it is estimated that only 10% would actually receive a com-
post dressing of about 7 tons"per acre, giving a possible 
demand for compost of up to 8,000 tons per yearo On a 
practical level., a manufacturing capacity of 5,000 tons per 
annum could be the first aim of a municipal plant in greater 
Christchurch .. 
Again 6 on the basis of a comparison with fertiliser 8 a 
price of $4-$6' per ton might be satisfactory to farmers and 
horticulturists 0 A somewhat higher price'for compost is 
likely to be paid by the home garden usero say $13-$20 per 
ton in small lots. Transport of a bulky commodity like com-
post is expensive & It has been" calculated that for every 
10 miles compost is transported, the cost rises by about 
$1 per tone 
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The committee has also given consideration to the 
possible cost to local ratepayers of an integrated scheme of 
refuse disposal~ In this connection it was noted that the 
City of Auckland had chosen a combined composting(J tipping 
and incinerating scheme in 1960 6 which practically halved the 
cost of disposal per ton of refuse handled, compared with 
controlled tipping alone at some remotely located site which 
would have required preparatory development. 
The cost of the plant recommenqed by the committee for 
the Christchurch area would approach $750,000 at present day 
pricese This is almost 50% more than the cost of the Auckland 
plant built 10 years agoG If it can be assumed that existing 
collection and tipping services will be integrated with the 
new schemeo then the net additional annual cost to the rate-
payers of Greater Christchurch would be $96,000, or $1;14 per 
ratepayer $ In fact, the net cost will be less than this, as 
the local authorities concerned are already having to look 
further afield for tipping space, and this will involve them 
in additional costs anyway 0 
The commitee' considers that local authorities individu-
ally or collectively should investigate the environmental and 
financial aspects of the introduction of pulverisation and 
composting of refusee 
The committee puts forward this report in the hope that 
the citizens of Greater Christchurch are concerned with 
improving the quality of their environment. The scheme we 
have recommended in the following pages will contribute to 
this by reducing unsightly' tips, by eliminating smoke and' 
rodent infestation in tips, by reducing back-garden smoke g 
and by reducing industrial smoke where it is due to 
unnecessary incinerationo 
In t,his day and age, the community should support all 
local authorities in improving the physical environment of 
the garden city. 
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20 INTRODUCTION 
The advantages of a wholesome and clean environment 
tend to be taken for granted in' New zealand~ with its abun-
dant sunshine and green countryside, New zealand compares 
more than favourably with many overseas countrieso Neverthe-
less, as population increases and a greater degree of indus-
trialisation takes place 8 New zealand too is likely to suffer 
some loss of quality in its living environment 0 
The recent formation of a Physical Environment Council 
as part of the Na:tional Development Conference is evidence 
of a growing recognition of the value of a wholesome environ-
ment .. 
For many years', it has' been recognised that community 
services for water supplyo sewage and refuse disposal must be 
organised by local authorities if self-interested exploitation 
and destruction of the environment is to be avoidedo Such 
actions by local authorities promote the social good of the 
community as a whole by curbing some of the selfish interests 
of individuals~ 
In the united Kingdom this principle has been extended 
to the atmosphere and there the Clean Air Acts set out how 
communal control of the air can be achieved", 
In New Zealand recent agitation over Lake Manapouri and 
the condition of Lake Rotorua are examples where public 
opinion has brought environmental issues to the forefronto 
When public opinion is behind" such issues, narrow 
economic considerations must be reviewed if a better environ-
ment for living is to be achievedo It is clear that cost 
c6nsiderations should not be disregarded entirely, as in 
most cases higher standards of pollution contr61 can'only 
be obtai"ned at higher costo 
This committee has had these thoughts in mind when con-
sidering the problem of refuse disposal in Christchurch. It 
was stated in the npress 9! of 16th June 1910 G that Christchurch 
metropolitan local bodies will probably have enough suitable 
space for controlled rubbish tipping within their own boun-
daries for only another four yearso After that time land 
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suitable for tipping u the practice of refuse disposal most 
economic and most favoured at present, will have to be sought 
at considerable distance from the metropolitan area", 
It is also stated that a clear distinction would have to 
be made' between reclamation by controlled tipping and "land 
pollution!t~ The committee feels that this is the hub of the 
problem and that serious consideration should be given to 
alternative means of disposal of urban refuse. Obviously 
not all materials can be composted or salvaged from refuse~ 
but an integrated system of refuse disposal could reduce the 
effects of tipping and incineration on the environment to a 
minimum while holding costs of treatment as low as possible~ 
Our proposals involve composting the major plt'oportion of 
urban refuse from Greater Christchurch, and finding ways of 
reducing-unsightly and unsavoury tips, backyard smoke 
nuisance, and the possibility of a large-scale-municipal 
incineration scheme~ We believe our proposals, if adopted, 
would greatly improve the total physical environment that 
the present and future citizens of Christchurch will enjoy 
in years to come. 
In our report, we first of all set out the nature of 
the urban refuse disposal problem in Greater Christchurch, 
and then go on to consider the principles and practice of 
large-scale compost-making from urban refuseG A special 
chapter is then included setting out the ways in which 
sewage sludge may be incorporated in 'an overall scheme of 
municipal waste control", We then consider 'the possible mar-
ket for manufactured compost in the Christchurch area, for 
we believe considerable savings 'in costs and hence in the 
rates can be achieved by an active sales campaign for the 
finished producto 
FinallYe the possible costs of a combined municipal 
scheme for Greater Christchurch are examined and these-are 
related to present costs of refuse collection and disposalo 
We then make some assumptions about the possible level of 
sales of compost, and compare the net cost of the scheme with 
present costs~ 
We are unable to assess in dollars the-value of a 
cleaner atmosphere from less backyard fires, fewer unsightly 
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tips with rodent and burning problems, and less use of 
incineration, but we feel confident that society will 
appreciate our efforts and thoughts in making these proposals 
for improving the physical environment .. 
3 .. URBAN REFUSE 
In this section of the report the nature of the refuse 
disposal problem in metropolitan Christchurch is set outG 
After discussing the socio-economic characteristics of the 
area, the estimated amount and nature of refuse collected 
is assessed g and different methods of disposal, and some 
comparative costs of urban refuse collection and disposal 
for the united Kingdom and New zealand are givenG 
The Christchurch Area 
Table 1 
Local Authorities in Greater Christchurch (1) 
Population Rate Area 
(1968) Assessments (acres) 
Christchurch City 165,000 52,554 26,279 
Kaiapoi Borough 3,610 1,300 786 
Lyttelton Borough· 3,510 1,583 2,560 
Riccarton Borough 7,220 2,369 72'8 
Rangiora Borough 4,270 1,773 877 
Waimairi County 56,500 16,839 27 0 520 
Paparua county 23,700 5,420 110,080 
Heathcote County 7,420 2,539 7 0 680 
Totals 271;230 84,377 176,510 
Table 1 shows the 1968 population, number of rate assess-
ments and area of Greater Christchurch considered in this 
report 0 Thus Greater Christchurch is taken as consisting of 
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Christchurch CitYa the four independent boroughs and the 
three adjacent counties shown in the table .. 
For the purposes of the report the committee was interes-
ted not only in the collection of ~rban refuse but also in 
the likely demand for municipal compost from householders and 
horticulturists in this areao Table I shows that Greater 
Christchurch has a little under 300,000 people, oc~upying 
sbme 75,000 acres (excluding'Paparua County which is semi-
rural) and submitting some 84,000 rate assessments~ Taking 
into account the number' of industrial and city ratepayers, 
the number of households in the area is approximately 
75,000-80 6 0000 
Urban Refuse in Christchurch 
Urban refuse in this chapter refers to all refuse at 
present collected in the Greater Christchurch area~ It 
should be appreciated that a significant proportion of all 
refuse collected is not suitable for compost manufacture and 
will always have to be disposed of by other means. 
In Christchurch City a refuse collection service is 
provided weekly in the suburbs and daily in the, inner central 
business areao Fish refuse is collected separately six days 
a week. In recent years the total amount of refuse tipped 
has been 280 0 000-290,000 cubic yards or approximately 
50~OOOtons per year (2) 0 Of this total, household refuse 
provides 120 6 000 cubic yards (42%) and the remainder is made 
up of road and reserve sweepings and private deliveries to 
the tipo On average, about 50% of'all ;refuse tipped could 
be'said to be compostible materia1 6 equivalent to about 
25,000 tons per year*o 
Detailed figures are not available for other local 
authorities in the area 6 but given that about one-sixth of 
a ton of compostible refuse per person is at present collec~ 
ted in Christchurch City we conclude that the total amount of 
compostible refuse is probably in the order of 45,000 tons 
per year in the Greater Christchurch area. 
* The average density of Auckland refuse as received is 
given by Huchinson (1966) as 505 yd3 /ton 
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In addition to this amount there is a further quantity 
of material which is at present disposed of by householders 
as garden compost or in incinerators.. Since the objectives 
of the committee include a reduction of smoke nuisance in the 
suburbs, it is important to stress here that the future 
organisation of a possible municipal spheme should include 
proposals for weekly or monthly collection of all garden 
refuse. At present it is impossible to put a figure on the 
amount of such refuse that would be available., 
The quantity of refuse available in the future is not 
clear at present because of the foregoing reason a Neverthe-
less the committee feels that it should lay down at this stage -
a suggested target.,. for refuse collection so that design 
proposals can be made in section 8, pe360 On the basis of 
250 collection:: days a year the committee recommends an 
ultimate plant capacity to deal'with an annual input of 
SOiOOO tons' or 200 tons of' refuse'per day~ If a double unit 
bio-stabiliser is to be installed, as in Auckland 6 considera-
tion could be given to building the plant in two stages 0 
The cost of refuse'collection in Christchurch City has 
averaged just over $200 g 000 per year in recent years, of 
which some $23,000 is recovered in various charges (2) '0 Over 
all the local authorities in the area the cost of refuse 
collection is probably somewhere between $3~bOOO and 
$400,000 per yearo Thus the cost per ton of refuse collected 
in Christchurch City is about $8000 
Methods of Disposal 
(a) Tipping 
In the past, landfill tipping was almost universally 
accepted as the only method of refuse disposal o chiefly 
because it was cheap, but also because suitable areas for 
tipping were available close to most towns ~ Tipping may not 
long remain the cheapest method as suitable land becomes 
less available Q 
Modern domestic refuse disposal is complicated by the 
presence of much undegradeable material, for example redun-
dant household appliances, bicycles, and even motor vehicles 
and furnitureo The increasing use of plastic materials 
also creates special problemso 
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In the united Kingdom the passing of the Clean Air Act 
(1968) has had repercussions on the content of refuse.. It 
has been found that the large proportion of ash and clinker 
which was excellent filling has decreased and simultaneously 
the proportion of papero cardboard, packing material and 
other combustible waste has increased because of the 
prohibition on domestic and garden fires. 
In the united Kingdom it has been found that although 
the cost of tipping has been kept down by mechanisation, the 
increased use of mechanical conveyors, together with an 
increase in bulky material, has made compaction of tips 
difficult, resulting in voids which may subsequently sink (3) .. 
Furthermore, voids encourage vermin and enhance the possibility 
of fires" 
Even when the tipping face is quickly covered there is 
nearly always a problem with windborne litter, unpleasant 
smells, and the spread of pathogenic organisms from infected 
material.. The problem of fires in tips has become so:'-great 
in the united Kingdom that it has been made an offence under 
the Clean Air Act of 1968 to allow a refuse tip to burno 
In New zealand most urban districts have only a limited 
area where suitable landfill can be carried out in close 
proximity to the source of refuse. In time .these :sites will 
become increasingly difficult to find p especially as the 
amount of refuse increases in direct relation to population 
growth" A solution to this problem would be the transport 
of refuse to other areas but this would add considerably to 
the cost of disposal~ 
Refuse from the City of Christchurch, which has a popu-
lation of 165,000 has been sufficient to fill-some ~O acres 
in four and a half yearso It should be noted, however, that 
90%, or some 300,000 tons of this total fill has been 
obtained from excavations for roads and from debris from 
bulldozed buildings (4) G 
In some instances land used for tipping may be improved, 
for example swamp land may be built up so that it can be 
used as spo rts fieldsa etc .. , but because of the very slow 
decomposition of material in tips, building on filled land 
must be long delayed@ or given very deep foundations .. 
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The use of deep pits as refuse tips must be viewed with 
suspicion as water containing toxic compounds and bearing 
pathogenic micro-organisms may percolate into aquifers used 
for domestic water suppliese This problem is greatest in 
areas where the substratum is made up of rock with many 
fissures and cracks as found for example in the Auckland 
area (5) e The rate and quantity of movement of water down-
ward in canterbury is not known but is currently being 
investigated at Lincoln collegec 
(b) Recovery of saleable material 
Extraction of saleable material from refuse is sometimes 
practicable but seldom profitable., separation of metal, 
preferably by mechanical means, is essential when later treat-
ment includes either incineration or composting, but the 
economic return does not generally warrant separation when 
final disposal is by pulverisation or landfillo 
(c) Pulverisation 
Pulverisation is a means of reducing the volume of 
refuse and preventing windborne litter0 Reduction in volume 
by as much as 80% can be achieved with modern pulverisers u 
leading to savings in the area of land used for tippingo 
with pulverisation voids are reduced to a minimum and con-
sequently the possibility of fires and rodent infestation is 
reduced& plants suitable for most sizes of operation are 
available .. 
(d) Incineration 
The old type of refuse incinerator that emitted'evil 
smells and black smoke, frequently in built-up'areas! 
deservedly fell into disrepute~ Modern plants e however, are 
much better designed and are not cause for complaint~ 
Incineration is growing in popularity as a means of refuse 
disposal, but it should be noted that under some conditions 
the incineration of plastic materials may .produce compounds 
toxic to man and animalso 
The large amount of capital equipment necessary for 
incineration means that big installations are the most prac-
ticablee The use of waste heat, either to generate electricity 
of for district heating, may partly offset the cost of 
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operation (6) 0 An installation of this type may be run in 
conjunction with salvage or pulverisation'plantso As with 
many types"of sophisticated installations, labour is often 
easier to obtain for this type of plante 
(e) Composting 
Mechanised composting of city refuse is a relatively 
modern innovation" The aim in this process is to bring 
abbut a rapid decomposition of as much of the refuse as 
possible to produce a stable material having a pleasant smell 
and suitable for use as a soil conditioner and fertiliser" 
Another aim of the process is to eliminate all pathogenic 
organisms originally present0 
Since a proportion of urban refuse cannot be quickly 
decomposed it is necessary to undertake some sorting i and 
have tipping or incineration or both facilities available for 
the reject material" 
possible Trends in Christchurch 
The total amount of refuse from Christchurch City and 
the surrounding area can be expected to" increase with 
increasing population. Although the proportion of cinders 
may well decrease 8 it is likely that there will be increase 
in paper and wr~pping materials. As more and more uses are 
found for plastic the quantity of this commodity is also 
likely to rise with a consequent reduction in the proportion 
of metal and gl'~ss objects 0 
Relative costs of Disposal 
Table II gives some comparative costs of disposal of 
refuse both in the united Kingdom and New zealand~ Costs 
in the table are expressed as dollars per ton of refuse 
disposed of" 
From this table it can be seen that collection costs in 
New Zealand are somewhat higher than in the United Kingdom, 
but the reasons for this are not immediately clear0 
Tipping costs are higher in Auckland than the recent 
figures for the United Kingdom, but Christchurch with handy 
dumping areas appears to have very reasonable tipping costs 
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at the present time~ According to united Kingdom data for 
1970, pulverisation, incineration and composting all appear 
to have very similar costs of disposal in terms of refuse 
dealt withe The Auckland figures, however, indicate that 
with the sale of compost the net cost of disposal by com-
posting can be reduced below other means 'of disposale 
At the time the composting plant was installed in 
Auckland (1963) I careful examination was made of methods of 
disposal (7)" 
Table II 
Some Comparative costs of Urban Refuse 
Collection and Disposal 
collection $ per, ton:, (N .. Z", l> 
united Kingdom (3) New Zealand (2) 
National Mean Metropolitan Christchurch city 
1962/63 1968/69 
440 600 800 
Disposal $ per ton (N 0 Z,,) 
Method united Kingdom New zealand 
Auckland C,hristchurch 
1954 1970 1965/66 1968/69 
Tipping .30-085 1,,20-2 .. 00 3050-4 .. 50 ,,82 
Pulverisa= 
tion and 
tipping 3,,00 
Incinera~ 
tion* 1,,80 3 .. 00-5 .. 00 3000-3050 
Composting 
Gross 4 .. 00# 4,,00 
Nett 2030 
References (8) ( 6) ( 7) (2) 
*Nett costs - depending upon the degree of waste-heat recovery 0 
#End product tipped .. 
Since Auckland faced increasingly long distances of haulage to 
tipping sites, tipping practices and the tipping area required 
for each method was also carefully assessed" Table III shows 
the estimated costs and tipping area required at the time in 
Auckland" 
(a) 
(b) 
(c) 
( d) 
(e) 
( f) 
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Table III 
Methods of Disposal Studies in Auckland (7) 
Method of Disposal 
Tipping all refuse in , 
tidal area 20 mo from 
city 
Tipping into large 
gully 20 m" from, city 
Incinerating 75%, 
tipping 25% 
Incinerating 25%, 
tipping 75% 
Composting 67%, 
tipping 33% 
ComP9sting , 67%, 
incinerating 7%, 
tipping 26% 
unit cost 
( $/ton) 
3.85 
4 .. 90 
3.80 
5.30 
2.10 
2.30 
Tipping Area Required 
(acres/yr) 
4.5 
5.0 
1.4 
3 .. 2 
2.0 
1.8 
Auckland chose method (f), not only because of the 
second lowest cost, but also because it minimised tipping 
space" In addition, method (f) also met the desires of many 
people to have an incinerator facility available at all 
times" 
These costs are set out here to make clear the relative 
costs of the disposal methods discussed in this chapter. 
More detailed costs of likely disposal methods for greater 
Christchurch will be discussed in section 8, p. 35 .. 
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4. COMPOST 
In this section the nature of compost is described and 
some of the differences between small=scale or household 
composting and large~scale or municipal composting are 
discussedo 
Nature and Manufacture 
Composting is the term usually applied to the rotting 
down of plant and animal remains in heaps 0 'before application 
to the lando The processes of ' decomposition in the compost 
heap and the soil differ in two major respectsg the compost 
heap is not so well aerated, and the temperature is usually 
higher than in the soil~ If the compost heap is too dry 6 too 
wet or too compacted it is slow to decompose; decomposition 
is at its maximum if the heap is kept both moist and loose~ 
In order to handle large quantities of material the 
manufacture of compost on a large scale needs to be mechanised 
by the use of equipment such as rotating drums or archimedes 
screws to maintain aerationo A large-scale plant would also 
need suitable mechanical loaders and turning machines to 
handle the material at its various stages of manufactureo 
The steps in this process are described in the next section, 
pe160 
Properties of Compost 
Maintenance of soil organic matter is the primary 
reason for the use of bulky organic manures such as compost 
in horticulture, intensive arable cropping and the home 
gardenQ The return of sufficient organic matter to the soil 
is vital to the'maintenance of a high level of humus which is 
one of the bases of soil fertilityo Humus retains nutrients 
to be released in a form acceptable to plants and by 
retaining moisture reduces loss of soluble nutrients by 
leaching. 
Well-made compost is superior to uncomposted materials 
in two wayse Firstlyo unrotted material typically holds 
little water and is coarse and fibrous; whereaS compost holds 
more water and is friable 0 Secondlyo most material that is 
to be composted contains a high proportion of carbon relative 
to nitrogen: it possesses what soil scientists call a high 
/ 
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carbon/nitrogen (C/N) ratioe Materials such as straw and 
cardboard are good examples of substances which have a high 
C/N ratio .. 
On composting q much of the carbonaceous material is 
decomposed by micro-organisms with the evolution of' carbon 
dioxide which is lost to the atmosphere0 Although some 
nitrogen may also be lost, the C/N ratio of the final product 
is considerably reducedo The nitrogen in such material is 
more readily converted by soil-micra-organisms into plant-
available ammonium and nitrate, than that in the original 
organic matter., Indeed, direct application of such materials 
as straw to low fertility soil causes a temporary deficiency 
of~nitrogen in plants unless nitrogen fertilisers are also 
applied., 
Despite this! composted town refuse after the removal of 
glass, metals e etco results in a product which in experimental 
work in Britain gave inferior yields of crops when compared 
with farmyard manure when both were used at 16 tons per acre 
(9) @ Town refuse needed to be supplemented with nitrogen and 
potassium fertilisers to increase its nutritional value", 
However, compost improved the physical condition of some soils 
containing much silt or clay" A fair estimate of its value 
would be 1/3-2/3 of the value of farmyard manure~ 
One of the disadvantages of town refuse compost is that 
it may contain relatively large amounts of zinc and other 
heavy metals compared with more IInatural" organic manures .. 
This can lead to heavy metal toxicity on some acid soils and 
vegetables grown with town refuse may contain much more zinc 
and- other elements than normal! although the implications of 
this for human nutrition are not knowne 
Town refuse compost-must be regarded as a soil improver 
rather than a fertiliser, although it may be fortified with 
inorganic fertilisers.. Its use could only be justified on 
intensively cropped land i such as market gardens i in inten-
sive arable farming and the home garden~ Its continued use 
will depend on demciristrating that it is profitable .. 
In this report the view is taken that a municipal com-
post scheme could add a considerable number of other 
benefits to society over and above its nutrient and physical 
contribution to the soil (10) 0 As already stressed in the 
introduction such schemes should be assessed in terms of 
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their total contribution to a better environment rather than 
on any particular part of their contributiono 
5 <> MUNICIPAL COMPOST MANUFACTURE 
In this section the systematic treatment of compost 
manufacture on a large scale is examined and some of the 
main manufacturing systems are briefly out.1inedg 
Principles of manufacture 
certain basic steps in the manufacture of compost have 
to be incorporated into any plant design 6 but actual plants 
may differ in some of the details. The following dis-
cussion is based on Figure I which sets out the basic stages 
in the treatment of refuse from arrival at the plant to the 
bagging of composto 
RefuseD either collected by corporation trucks or 
brought by private individuals" is tipped into a suitable 
hopper 0 This structure must be of sufficient size to hold 
an adequate quantity of material so that other processes can 
run without interruption despite the intermittent supply of 
refuse., 
The refuse is moved from the hopper by various types of 
mechanical elevators etco to the sorting and inspection beltso' 
Use may be made of magnetic separators to remove metal objects~ 
but it may~~be necessary-to resort to hand picking to remove 
plastic containers and other non-biodegradable materialo The 
rejected refuse is dumped or sold if a market can be found~ 
The next process is screening which has two objectivesQ 
The first is to sort the refuse on a size basis to remove 
fine materials thus preventing overloading of the grinding 
apparatus, and secondly to separate dust which intsome 
instances may contain a significant nitrogen fraction., At 
this stage, stone and clinker may be removed and sent 
directly to the dump 0 
FIG. GENERAL PRINCIPLES 
I I TO TIP 
Reject Reject 
I I 
SORTING SCREENING SORTING PULVERISER, )---- Mech.or:- If du~t separation - Mech. or -- GRINDER, ---
MagnetIc reqUIred MagnetIc or 
1 
L I SHREDDER 
HOLD DUST I ~I 
RECLAIM RECLAIM 
Large ferrous 
metals 
SJL! 
Schematic Diagram of the Compost Process 
! 
WATER or 
SEWAGE SLUDGE 
from septic tank 
sludge tank 
digestors. 
DRYING& 
BAGGING 
for small 
sales. 
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Refuse which is too large in size may be broken down by 
some form of mill or griridere The type of mill selected will 
be deter.mined by the material likely to be encountered~ along 
with other considerationsG 
The sorted and ground ingredients are now ready for 
compostinge Some processes available use continuous methods 
of decomposition, others are based on batch methodse As 
moisture content is critical in maintaining optimum microbial 
activity all methods require the careful addition of water or 
sewage sludge .. 
During decomposition an even and adequate aeration of 
the mass is essential as rapid break-down occurs only when 
the oxygen needs of the bacteria g fungi and other organisms 
are fully met. If there is insufficient oxygen 0 anaerobic 
decomposition takes place leading to evil smells and a general 
slowing down of microbial activity~ 
The length of time taken to complete this stage of the 
process is of the order of 5 to 14 days which means that the 
contaihers must be large if it is a continuous process or 
numerous if the fermentation is done in batches~ 
At this stage the material is usually considered 
unsuitable for immediate use around plants and requires a 
period of storage so that further-decomposition can take 
place'o Mushroom growers, however" may add it to their own 
compost and allow further decompositione The material as 
discharged from the machine should be sufficiently decomposed 
so as not to cause a smell nuisance or attract flies and 
vermin when put-in heaps or rows for further decompositiono 
It is necessarYe even at this stage~ to ensure adequate 
oxygenation by turning the heaps regularly for some weeks 
or even monthso 
In some processes the partly decomposed material from 
the fermentors is ground and screeneq~ or alternatively a 
density separator may be used to remove stone, glass, etc~ 
Prior to distribution it may be necessary to store the 
product inside for a time to allow drying outo otherwise 
it may be' solid and hard t~handleo Fine grinding at this 
stage is said to reduce fragments of glass e ceramics etco 
to such a small size that they do not present a hazard to 
people handling or walking on the composte 
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Provided the water content is sufficiently reduced the 
produce may be bagged and stored for sale without fear of 
the bags rotting: however, damp material should be stored 
in bags with polythene linings 0 
Types of Municipal composting Plants 
A number of composting plants are available from 
engineering companies throughout the world" The number of 
cities at present using composting systems is limited, 
chiefly it would appear because of the high cost of manu-
facture and installation of most plants offered for sale and 
difficulties in disposal of the compost. 
Brief descriptions of some of the more commonly met with 
plants are given below*. These are offered by their makers 
either as complete units or as separate machines which may 
be assembled to meet the demands of a particular customer. 
A8 DANO-INGENIRFORRETNING OG MASKINFABRIK, 
COPENHAGEN~ DENMARK 
This company offers both a full composting plant and a 
grinding machine for preparing rubbish for land filling. 
composting Plant 
The central unit of the "Dano Bio-stabiliser" is a 
horizontal rotating cylinder - similar to those used in 
cement manufacture4 The properly sorted ground and wetted 
refuse is fed in at one end and removed from the other 
approximately five days later$ This partly decomposed material 
requires further fermentation and periodic turning to produce 
a stable product~ 
* Reference to trade names or to the names of manufacturers 
must not be cOhstrued as indicating that the committee in 
any'way favours the plants or manufa9turers concerned~ nor 
does the fact that other manufacturers are not mentioned 
indicate that the plant which they manufacture may not be 
equal in every respect to those dealt with. 
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Depending on the material available 100 tons of refuse 
produces from 30 to 75 tons of compost. Glass splinters are 
extracted from the fermented product by a special atDano Glass 
Extract0r" .. 
Plants with capacities of from 40 to 4000 tons per day 
have been madee Each installation is manufactured to suit 
customer needs. 
Difficulties have been experienced with this type of 
plant when shut downs have occurred because when fermentation 
is stopped through lack of oxygen it is difficult or 
impossible to restart the process in the material under treat-
ment. 
A discussion of an installation using this type of 
plant situated in Auckland is given by Hutchinson (7) .. 
Gr,inding Plant 
The "Dano Egsetor" is, according to the manufacturers" 
a simple robust machine which grinds to a ~ in, a~d reject~ 
large inert residual material~ It is a slowly revolving 
macfiine, working at 12 r.p.m. Machines of from 10 to 50 
tons capacity per day are available. 
It is said that the materials coming from this grinder 
are porous and are suitable for further aerobic microbial 
decompositionn Thus, if the pulverised material is placed 
in windrows and turned, compost is produced, but the 
material can be used for direct landfill if desired~ 
Be JOHN THOMPSO~!WOLVERHAMPTON, ENGLAND 
This company offers a number of types'of plant for 
compost manufacture as well as ancillary equipment .. 
(a) Fermascreen unit 
This is a batch type of plant in which bio-degradation 
takes place in a hexagonal rotating drum with three solid 
and three perforated sideso The filled drum is rotated for 
brief periods for four days& The partly degraded material is 
discharged for magnetic separation D maturing and subsequent 
pulverising., 
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This plant can be designed to cope with' refuse up to 
50 tons per' day depending on the number and size of drums 
used~ Pairs of drums are rotated by the same motor and 
several pairs may be grouped together in one planto 
(b) Fermentation House 
The refuse must be reduced by pulverisation and-water 
added~ The wetted refuse is conveyed to the top floor of a 
five storey building where it is spread into troughs. These 
troughs are designed to be tipped mechanically and the com-
posting material is'moved along and down to the bottom floor, 
by--constant turning, in five days.. The resulting material 
requires further fermentation in windrows for 4-6 weeks 
before it can be used on crops .. 
(c) Windrow Method 
In this method the pulverised and wetted refuse is con-
veyed by dump-truck to the fermentation area where it is 
deposited in heaps. The material is turned two or three 
times and is useable within three months. 
Since the compost is made in open vessels or on the 
ground in the systems described above, it would appear th~t 
smells and flies could present great problems unless the 
plants were situated at a considerable distance from houses .. 
Ce LAWDEN MANUFACTURING COMPANY LTD, 
BIRMINGHAM, ENGLAND 
"Sweetsoil" Fertiliser Plant 
This plant will receive total refuse which has been' 
pulverised to pass a two cm screen. The ground refuse is 
unsorted through the digesters which are cylindrical tanks 
operating on the batch principle~ The length of time the 
digestion proceeds is not stated but is said to be' taken,to 
completion~ It is said that digested material is separated 
with screens and magnetic separators before final grinding 
to a very fine powder 0 From the information available it 
is understood that no plant of this type is yet in operatione 
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Do TOLLEMACHE COMPOSTING SYSTEMS LTDo 
25 BERKELEY SQUARE, LONDON 
This company supplies complete plants or units for 
specific purposes~ 
A plant has been in operation at Mabelreign in Rhodesia 
since 1957. It consists of a silo 6 ft high which is filled 
from one end and the contents turned and moved with a special 
machine every day for 10 days, by which time the material has 
reached the other end of the silo and is ready for removale 
Before composting the refuse is ground,' and a special 
refuse pulveriser has been developed for this by the company~ 
It is an automatic, ballistic, refuse pulveriser/sorter.. It 
is essentially a hammer mill with special screens for 
rejecting solid objectse 
Eo OTHER SYSTEMS 
SMG Multibacto Process 
In this process refuse and sludge are fed-into the top 
of a tower and passed down through several floors, being con-
tinually stirred and aerated on the way_ It is said that 
usable compost is obtained in 24 hoursQ However, this product 
is not compost as recognised in New Zealande 
A S~iss private company operates a chain of plants 
situated in North Italy, Germany and Switzerland. Details 
are not availableo 
Dorr-Oliver 
A Dorr-Oliver plant has been built in Israel but few 
manufacturing details are available. It has an approximate 
capacity of 400 tons per day and costs approximately $1$7 
million to installs 
Van Maanen 
This system uses a rasp to abrade the refuse which is 
decomposed with the addition of sludgeQ After screening, 
the large objects are crushed and non-reduceable material 
is magnetically separated and disposed of by tipping~ 
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Conclusion 
The parameters imposed on the design of composting plants 
by the nature of the process - aerobic microbial decomposition -
mean that they are all basically similar. A reasonable . 
initial cost is difficult to attain with enclosed systems but 
open fermentation is undesirable because of-the smell and 
vermin which may be attracted. Furthermore, with open heaps 
there is a greater risk of the survival of pathogens as all 
of the refuse may not reach a sufficiently high temperature 
for long enough.. Special precautions are needed to remove 
glass splinters, either by sieving or grinding, both of 
which are expensive. 
Finally, careful consideration must be given to the 
suitability of refuse for composting as changes in the habits 
of a population may lead to less decomposable material being 
present which may cause difficulties with the process itself 
and may also give rise to a poor quality product. 
6$ THE USE OF. SEWAGE SLU!2GE IN COMPOSTING REFUSE 
The use of sewage sludge in compost manufacture may 
enhance the nutrient status of the resulting compostzo.,and .. also 
replace water in the process.. In sewage treatment IIsludge ll 
refers to the material thrown out of suspension at various 
stages during processing. Primary sludge is material 
removed from primary sedimentation tanks', whilst secondary 
sludge is recovered from settling tanks situated after the 
percolating filters.. So-called tlactivated sludge 'I is the· 
product derived from aeration tanks which may be used to 
inoculate new batches of sewage. 
Composition 
The composition of sludge seems to have been little 
investigated, but it would appear that it is likely-to be 
mostly small fragments of cellulose, lignine starch, con-
nective tissue, fats, etc~, which are insoluble and only 
slowly attacked by micro-organisms~ Activated sludge con-
sists of sludge particies on which large numbers of micro-
organisms are present and thus it forms an efficient 
inoculum for raw sewage. 
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Is is evident that the composition of sludge will 
depend on the nature of the sewage; thus domestic, trade 
and meat works effluents will have different sludges derived 
from them. However, in general sludge is greyish-black 
material which may have an offensive odour 0 The water con-
tent is 97% or greater. 
Disposal of Sludge 
Dewatering of sludge is' the greatest problem in its 
disposal. One of the cheapest and most common methods of 
dehydration is by means of drying beds, but these are only 
satisfactory in areas where evaporation is higho Disposal 
by spreading on farm land as proposed at the Bromley works 
in Christdhurc?' is another commonly used methodo other more 
expensive processes include dumping at sea, filter 
pressing o and vacuum filtrationo 
Sludge digestion under anaerobic conditons leads to 
the production of gasses - approximately 70% methane" 30% 
carbon-dioxide which may be used to drive engines for 
pumping etce During the process there is a reduction of 
soli~s by some 50%. The remaining solids are "more easily 
dried and have an inoffensive odouro Conditions in the 
digesters lead to a diminution in the number of pathogenic 
organisms", 
It has been proposed on many occasions that sludges 
should be used as manure because' their' analyses reveal the 
presence of nitrogen o phosphorus, potassium and minor 
elements 0 However, it has been found that the nitrogen and 
phosphorus are only slowly available to plants; there is 
a deficiency in potassium o and minor elements may be present 
in excessive quantities from trade wasteso 
There can be definite risks to health associated with 
the use of undigested sludges as fertilisers, and the 
New Zealand Department of Health has set out rules for the 
disposal of sludges which regulate their use as fertilisers 
(l~) 0 
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composting of Sludge 
It has been suggested that sludges could be useful in 
assisting decomposition when composting city refuse, and a 
number of composting plants in the united Kingdom and other 
countries dispose of sludge in this way. 
The nitrogen content of sludge is reported as beirig 
between 5,,3% and 6.7% for activated sludge, 2.1% and 2 .. 6% 
for primary sludge and 2&6% and 3.4% for digested sludge 
on a dry weight basis" These figures reveal that sludge has 
rather low nitrogen content but would nevertheless go some 
way towards increasing the nitrogen content of refuse com-
post. The most effective C/N ratio of materials to be 
composted is about 20 to 30:1 whilst the C/N ratio of refuse 
is about 70:1 and sludge about 18:1 (12, p.188). Th~s if 
sufficient sludge were added, an improvement in the C:N 
ratio could be obtained., However, Hutchison (7) reports 
that Auckland refuse has a C/N ratio of 27.7:1 in which case 
there would be little gain from the addition of sludge from 
this point of view. The presence of toxic concentrations of 
certain elements derived from trade wastes could be a 
problem if sludge were added in quantity to compost (12) 0 
whilst there is some difference of opinion concerning 
the persistence of path6genic micro-organisms in composts, 
the very nature of the process should ensure that there 
should be a marked reduction in numbers if' not total elimina-
tion of pathogens present after composting, provided of 
course that the composting process is properly carried out, 
which is not always the case. It could well be that. 
differences in composting. proc~dures could be responsible 
for conflicting results concerning the existence of 
pathogens. Thus Wiley and westerberg (13) reported that 
in the particular type of composting plant which they used 
the human pathogens added to the rubbish were all killed 
when the composting process maintained a temperature of 
60 0 to 70 0 C for three days. 
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Conclusion 
The addition of raw sewage sludge to refuse being com-
posted should improve the compost by narrowing the C/N ratio 
provided it is pos~ible to add a significant quantity~ The 
amount added is dependent on the quantity of water required 
to bring the refuse to its optimum water content for 
compostingG Although means of dewatering sludge are 
available they are costly~ Cheaper means of disposal, 
eeg~ spreading on farm land, are available in Christchurche 
Because there are considerable costs involved in moving 
bulky liquids like raw sludge it would be wise to site any 
compost plant near a sewage plant so the sludge can be 
pumped to the compost plant.. Thus since it is understood 
that arrangements have already been made to dispose of all 
the sludge from the Bromley treatment plant in Christchurch 
it would appear that if it were desired to use sludge in a 
municipal compost plant it would be necessary to build the 
unit in conjunction with any future treatment plant from 
which sludge may be available~ 
7. THE SCOPE FOR MARKETING OF MUNICIPAL 
COMPOST IN CHRISTCHURCH 
In this section the extent of home gardening~ hor-
ticulture and arable" cropping in greater Christchurch and 
canterbury are discussed and the possible demand and 
selling price for compost in greater Christchurch are 
considered" 
The Extent of Home ~ardeningB Horticulture 
and Arable Cropping in Greater Christchurch 
and Canterbury 
We have not been able to locate any information on the 
actual area devoted to home gardens in Christchurch and the 
surrounding counties g but at a very roUgh assessment of 
one-tenth of an acre of garden per household (16 perches) 
there are probably some B,OOD acres of intensive garden 
land in greater Christchurch at present which may be partly 
or wholly manured .. 
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There are two sources of statistics on horticulture and 
farm land. The first (14) is the regular collection of farm 
statistics on holdings greater than 10 acres collected by the 
Statistics Department, and the second (15) is the data 
collected on horticultural" crops by the Department of 
Agriculture in Christchurch. 
The following table shows the Statistics DepartmentDs 
figures for orchards, market gardens, nurseries and arable 
crops for 1967-1968 for the 11 counties within reasonable 
distance of Christchurch compared with the whole of Canterbury 
for the same yearo 
Table IV 
county Commercial Market Nurseries Cereals Total 
Orchard Garden &P~ 
Kowhai 17 9 8 i 089 " 8,115 
Ashley 414 1 4,062 4,477 
Rangiora 77 42 16 9,065 9,,200 
Eyre 4 60 9 11,965 12,038 
Malvern 1 8 23,803 23,812 
Paparua 41 2 10,385 10,428 
Waimairi 243 730 23 1,099 2,095 
Heathcote 20 10 30 
Ha1swell 17 11 1 2,224 2,253 
Mt Herbert 19 28 36 83 
Ellesmere 20 51 13 36,234 36,318 
Subtotal 815 981 "~81 106,972 108,,849 
canterbury 
Province 942 1,154 212 343,966 346,274 
There appears to be about 1,900 acres" devoted to 
intensive horticulture around Christchurch, and about 
100,000 acres of arable land on farms greater than 10 acres. 
In Canterbury as a whole it would appear that there is not 
much more horticultural land but there is nearly 350,000 
acres of arable lande 
The Department of Agriculture has provided the 
following information on horticultural crops in greater 
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Christchurch and it should be noted that these figures 
probably include all the horticultural areas enumerated above 
in the 11 counties. 
Table V 
(a) Areas of vegetable croEs (mostly 1969 data) 
Asparagus 37 Leeks 18 
Broad beans 34 Onions 579 
Green beans 10 Parsnips 43 
Beetroot 10 Green peas 27 
Sprouts 1 Potatoes 1367 
Cabbage 289 P.umpkins 155 
Carrots 177 Rhubarb 8 
Cauliflower 366 Spinach & S.beet 33 
Celery 22 Swedes 6 
Cucumbers 7 Sweet corn 33 
Lettuce 114 Tomatoes 35 
Total 3371 acres 
N.B. This data does not include main crop potatoes or 
processing peas. 
(b) Glasshouse vegetables and fruit (January 1970) 
Cucumbers 38,900 sq. ft 
Grapes 50,300 sq. ft 
Tomatoes 1,759,700 sq .. ft 
1,848,900 sq. ft or about 42~ acres 
(c) Fruit (October 1969) 
Cherries 7~ Blackcurrants 45 
Apricots 55 Gooseberries 5 
Nectarines 10~ Raspberries 136 
Peaches 67~ Boysenberries 5 
Plums' 37 Strawberries 44 
Apples 539 Loganberries ~ 
Pears 78 
794~ 235~ 
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The total horticultural area around Christchurch is 
about 4,400 acres. Nursery crops are not included in the 
Department of Agriculture figures, and some allowance 
should be made for these. Information on the various soil 
types involved is also lacking, especially ih so far as 
this affects the amount of fertiliser used~ 
The total area of land on which it would be possible 
to apply compost in and around Christchurch can be assessed 
as follows: 
Table VI 
Potential area of house gardens 8 8 000 acres 
Potential area of vegetable crops 3,380 II 
.. 01 
" glasshouses 42 II 
II II II stone fruit 790 II 
II II II berry fruit 235 II 
II II II nurseries 80 II 
Total in'tensive area 12;527 acres 
Potential area of arable land 100~ 000' II 
Total area (say) 112,500 acres 
In the future a steady expansion is expected in blapk-
currants, raspberries and strawberries, and fresh· 
vegetables may expand with the introduction of container 
transport to Australia. New processing factories will 
package asparagus and process peas, though the demand for 
compost for these vegetables is unknown~ Home gardens 
could steadily expand to around 10, 000 acres in a decade,~ 
There is a considerable reserve of arable land in 
Canterbury that could be used for horticulture if future 
patterns of trade made its exploitation worthwhile. 
The Possible Demand for Compost 
in Greater Christchurch 
The extent of compost use in Christchurch at the 
present time is not known Q and an extensive survey would 
be required to obtain the necessary information. The 
Committee has therefore approached the question asked in 
this section by the rather indirect method of calculating 
how much compost is equivalent to artificial fertiliser in 
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tenus' 'of the main nutrients Nt P and K. The method does not 
assume that compost will replace artificial fertilisers~ but 
merely provides 'a rough guide-line as to possible demand .. ' 
In the long run, the committee believes that compost'and 
artificial fertilisers are both necessary for good soil con-
ditions and optimum plant growth .. 
Horticultural practice in the Christchurch area at 
present is to apply around 4 cwt per acre per year of a 
compound fertiliser containing nitrogen, phosphorus and 
potash such as Nitro Phoska Yellow (1587.5) G Cauliflowers 6 
cabbage i berry fruit and other high demanders probably 
receive 5 cwt or more, onions l fruit trees and others 
2-3 cwt. 
The practice of making up high bulk mixtures from blood 
and bone, superphosphate and potash has apparently declined 
considerably in recent years. Processing peas receive only 
1-2 cwt of superphosphate, but wheat requires both super~ 
phosphate and nitrogen in any reasonable rainfall area. In 
areas of low potash test, Nitro Phoska Blue (12~5$16) is 
usually substituted for Nitro Phoska Yellow~ 
Taking 4 cwt per acre as the, typical dressing~ the 
following nutrients are applied to the soil with the two 
mixtures: 
.Nitro PhoskaYellow Nitro Phoska Blue 
Nitrogen (N) 70 lb per acre 54 lb per acre 
Phosphate (p) 31 lb per acre 22 lb per acre 
Potash (k) 22 lb per acre 72 lb per acre 
There are only average dressings of the elemental 
nutrients. 'Gross users of nitrogen such as cabbage, 
cauliflower, sprouts and rhubarb remove over 200 lb of 
N at reasonable yields per acree High users of phosphate 
like cabbage, cauliflower and rhubarb remove 30-40 lb of 
P, and high users of potash like beetroot and cabbage 
remove over 200 lb of K per acre~ House gardens probably 
exhaust the main nutrients at these higher rates tooe 
-31-
Analysis of Compost 
Table VII shows a representative range of compost 
samples which have been suitably analysed. 
Table VII 
Percentage Composition of Compost Samples 
N P 
Auckland, dry basis (21) 1.68 0.35 1.50 28 
Dumbarton with sludge as 
sold (16) 0.56 0.32 0.11 N .. A .. 
Bristol, . as sold 0.70 0.70 0.50 25 
Klein, with sludge as sold 
(12) 1.10 0.60 0.35 45 
Philippines, state unknown 
( 17) 0.68 0.14 0.34 N .• A .... 
Berkeley, state unknown ( 17) 1.60 1.10 0.80 N .. A ... 
Kuching, dry weight (1 7.) 1.20 1.20 1.40 N .. ;A" •. 
Florl.ida, state unknown (17) " 4-4.1 .4-3 .. 0 .. 2 -2.5 . N.a"A.*, 
Oamaru, dry weight ( 18) 1.80 2.40 0.75 N~A. 
John Thompson Company, as 
sold ( 19) 0 .. 60 0.36 0.62 17 
Farmyard manure, dry basis 
(20) 2.20 1.60 2.00 64 
N.A~ not available 
Table VIII 
Auckland Compost Samples (21) 
Moisture 
" 
40 
(as sol~ 
37 
25 
45 
N .. A .... 
N.A" 
N~A# 
33 
70 
No • Percent moisture Percent N moist Percent N dry 
. ·1 
.2 
3 
4 
5 
42.5 
47.5 
53.9 
44.0 
56.6 
0.70 
Os82 
1.05 
0.80 
0.99 
1.65 
1.72 
1.94 
1.81 
1.74 
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Broadly speakingl sludge raises the level of Nand 
lowers the level of K~ All analyses are obviously fairly 
variable and time and place can have a big influence on the 
result. 
If an N.P~K~ analysis of 0~5, 0*3, 0.3 is assumed~ it can 
be worked out that 14,000 lbsof compost. are needed to replace 
the N in 4 cwt of Nitro Phoska Yellow, 10,300 lbs to replace 
the· phosphate and 7,300 lbs to replace the potash. For Nitro 
Phos~a Blue the figures are 10,900 lbs, 7~300 lbs and 
24,,000 lbs .. 
Going by the possible minimum requirement of nitrogen 
provided in Nitro Phoska yellow, an average dressing of 
6-7 tons/acre of compost would be equivalent to present 
dressings of artificial fertilisers. 
The Demand for Compost 
Of the total area of 12,500 acres of horticulture and 
homegarden land in greater Christchurch e only a small 
proportion would receive a dressing of compost in anyone 
year~ The use of manufactured compost would be encouraged 
by advertising. 
Hence a considerable expansion of use may be envisaged. 
The committee considers that about 10% of the above area· 
represents the potential area of compost use so the potential 
demand could be from 5 0 000 to 8 i OOO tons per year at the 
start of a municipal composting project. 
If arable farmers could possibly be interested in com~ 
post as'a source of phosphate and nitrogen~ then some of 
the 100/1000 acres near to Christchurch mi,ght be included in 
the disposal area. As is well known 0 good pastures in crop 
rotations are a very efficient and cheap way of maintaining 
the fertility of arable farms~ The bulk of compost may 
make it difficult to transport large distances economicallYe 
Artificial fertilisers will always have the advantage that 
they are extremely easy to handle and apply to the ground. 
If road transport is calculated at the rate of 35 cents 
per mile for a six ton'capacity truck at a flat rate for 
long or short journeys, and spreading of fertiliser can be 
done at contract rates of 50 cents per acre, and if compost 
is spread by the municipalities own truckso then the cost 
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of equivalent amounts of fertiliser and compost as spread on 
the farm can be calculated as follows: 
cost of fertiliser 
Transport of 4 cwt 
Spreading 
Total cost per acre 
cost of compost at 
$4/ton 
Transport of 6 tons 
Total cost per acre 
Table IX 
Fertiliser 
$20.00 
0.23 
0.50 
$20 .. 73 
compost 
24.00 
7.00 
$31 .. 00 
30 miles 
$20,00 
0.70 
0 .. 50 
$21.20 
24.00 
21 .. 00 
$45 .. 00 
50 miles 
$20 .. 00 
1.20 
0,,50 
$21.70 
24000 
35 .. 00 
$59.00 
This comparison brings out the high cost of transport 
of a bulky product like compost, as the charge for a fully 
loaded truck is the same for both fertiliser and compost in 
this example. Only where the buyer provides his own trans-
port or is very close to the compost plant do the basic 
prices of equivalent nutrients work out at the same level. 
Buyers will obviously pay sometning more than the price of 
equivalent nutrients in compost, but it is not entirely 
clear how much more. Judging by Auckland experiences it 
could be about double" The committee do'es not foresee a 
large demand for municipal compost from arable farmers. 
The Possible Selling Price of 
Municipal Compost in Greater Christchurch 
There are three separate questions to be answered in 
this section: 
(a) What is the cost of present fertiliser application? 
(b) What is the cost of compost at present marketed? 
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(c) What would users pay for mun~cipal compost? 
On the basis of earlier calculations 4 cwt of Nitro 
Phoska yellow, which would cost $20 per acre to buyo provides 
70 lb N, 30 lb P, and 20 lb K. It would take 5~6 tons of 
compost (at 0.5% analysis) to provide this level of Nand 
somewhat lesser quantities to meet the other requirements .. 
On this basis o therefore e farmers and horticulturists might 
be interested if municipal compost could be sold at $4~$6 
per ton.. It must be remembered that farmers can obtain higher 
applications of a particular element at the same cost by 
buying a compound mixture of suitable analysis" 
From enquiries around Christchurch and a study of the 
advertising columns of the IIPress!! 0 mature compost is 
generally advertised at 50 or 60 cents per bag - weight of 
bag unspecified" one dealer quoted 60 cents per potato bag o 
4-10 yards per load o $9~14 per loado Making use of Auckland 
information that there is 1.8 to 2~2 cubic yards per ton (7), 
6 yards or a load is 3 tons priced at about $12 or $4 a ton. 
If anpotato bag costing 60 cents holds around 75-100 lb then 
the small lot rate is as high as $13~20 per ton~ 
"Grade A Auckland compost, suitable for potting work 
etc., and available in bags only is quoted in bulk at $4 
per yard or $8 per ton. A 56 lb bag of Grade A is quoted 
at $1$45 or roughly $56 per ton to cover the cost of bags 
and bagging. Grade B Auckland compost o suitable for normal 
home gardening and horticulture p is available in bulk at 
$3.50 per yard or $7 per tona 
It appears therefore that users of compost are already 
prepared to pay more for compost than the mere replacemen-t 
effect for nutrients would indicate as necessary. It also 
seems that Auckland municipal prices are higher than present 
informal prices inChristchurchn In these matters it is 
easy to allow the seller of a product to charge what the 
market will payo In this study, the committee's costings 
are based on the bulk rate of $7~50 per tone There is the 
prospect of the municipal scheme producing very large 
quantities of compost and having to dispose of if fairly 
quickly once it is sufficiently mature. In this case~ the 
buyer will definitely need to be encouraged to use ito and 
it is likely that the mass market will only be interested 
in doing this at about the cost of the available alternative, 
iee6 fertiliser at $20 per acre or about $6 per ton for 
compost equivalent 0 
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8. ECONOMICS OF PROP.oSED-SCHEME 
In this section means of refuse disposal and the cost of 
a composting plant to serve greater Christchurch are discussed. 
Disposal Methods for Christchurch 
The Committee has noted that refuse disposal in Greater 
Christchurch involves the City Council, four borough councils~ 
and three county councils~ Each authority makes its own 
arrangements for refuse disposal~ Since the broad aims of the 
Committee involve environmental improvements to the whole of 
the Christchurch area, it is strongly recommended that a 
co-ordinated scheme of disposal should be initiated~ as a 
lack of co-operation from anyone authority could undermine 
the efforts of others. 
While tipping still appears to be the cheapest method of 
refuse disposal in the area, it is becoming more expensive as 
suitable central sites become scarcer.. In many cases it 
causes an unsightly blot on the landscape and should be either 
adequately controlled or avoided all together~ It is noted 
that tipping could still be a cheap and hygienic method of 
disposal if used in combination with pulverisation of refuse. 
Old tipping sites in Christchurch have taken many years to 
consolidate and meantime have had limited usefulness to 
:-society. 
While selective salvage of materials in refuse appears 
to be worthwhile in overseas countries~ the Committee could 
find no evidence that it was worthwhile in New Zealand p and 
therefore does not recommend installing special recovery 
systems in local authority refuse plants. 
Incineration of refuse is widely used overseas# and with 
modern plant design can-produce valuable by-products such as 
power. The Committee does not recommend incineration for the 
Christchurch area because of its special atmospheric problems. 
A valuable intermediate step in refuse disposal is 
pulverisation.. We understand a modern pulverisation plant 
can produce a reduction in bulk equivalent to compost p and 
also provide suitable fill for properly consolidated tippingo 
A well designed plant carries out automatic separation of 
materials and can handle a wide.'rangeof refuse where paper 
and cinders form varying but often large proportions of the 
-36-
refuse.. It is not clear whether human pathogens are 
adequately controlled in the process II but use of the resulting 
pulverised material for controlled fills should prevent any 
problems in· this directior:.,. While the Committee has not 
fully explored the costs of a pulverisation plant, nor the 
most suitable size or sizes for local authorities in 
Christchurch, it seems clear that the cost of such a plant 
would be considerably less than the cost of t.he',composting, 
scheme discussed next •. 
In the Committee's view the ideal scheme for refuse dis-
posal in Christchurch would be based on a central compo~tihg 
plant.. Such a scheme would make further :use of materials 
which would otherwise be discarded. would avoid the use of 
unsightly tips, and would provide for complete treatment of 
pathogens~ There would be some recovery of costs through 
the sale of compost; although it is known that in 'other 
countries bulk sales of compost have proved to be difficult. 
The committee recognises that composting will cost more than 
the method of disposal used in Christchurch at the present 
time but puts forward the view that the material and non-
material gains to society will be worth this extra cost. 
Comparative costs of Composting Plants 
Table X summarises the most recent information 
available on composting plants known to have been installed 
in the 1960s.0 The capacity of the plants considered, 
ranges from 20 to 450 tons of refuse per day, and all plants 
but one use the "Dano bio-stabiliser" system~ The English 
plants are both designed to utilise sewage sludge, the 
remainder are not~ The Dumfries plant appears to be more 
axpensive than the five others, possibly due to the low 
t.hroughput of refuse and low level of sales of compost e 
The amount of capital required per ton of refuse 
capacity varies from $3 6 150 to $8,700.. The bigger capacity 
plants tend to show some economy in relation to capital costs~ 
All these plants were built in the early 1960's so their 
costs of construction will be considerably higher in the 
1970s,;' , 
Total charges for handling refuse include gross operating 
costs and loan charges~Some ·sources do not give loan 
charges separately~ on an annual basis the cost per ton of 
refuse treated varies from $3.65 to $11.700 In terms of 
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compost produced u gross costs vary from $ge25 to $38e50 per 
tone The Dorr Oliver plant i with its high capac it Yo appears 
to operate~very economicallYe 
Net charges are based on operating costs, less sales, 
plus loan chargeso This cost represents the cost to the 
ratepayere In terms of refuse handled the net cost varies 
from $2035 to $lO~40 per'ton! and in terms of compost 
produced, net cost varies from $6 to $34 per tone 
Most accounts of composting schemes also express costs 
in terms of people served by a scheme~ The Committee feels 
this should be more appropriately expressed in terms of net 
costs per ratepayer 0 On the basis of 43,000 ratepayers in 
Auckland city, for example, the $65,000 net loss for 
1969/70 is equivalent to a payment of only $1.50 per rate-
payer. Even this assessment of the people affected does not 
take account of people who work in Auckland City and reside 
outside its boundaries. 
A Scheme for Christchurch 
The Committee has given due consideration to the best 
type and size of plant for the Christchurch area: and 
suggests the installation of a "Dano bio~stabiliser" unit 
with an initial capacity of 80 tons of refuse per day 0 Since 
this would involve two 40-ton bio-stabiliser drums e the plant 
could be designed so that further drums could be added as 
required later" 
This plant would have an initial capacity to handle up 
to 20,000 tons of refuse in a year, although due to seasonal 
fluctuations, break downs and maintenance, this target is " 
not likely to be reachedo On the basis of a 4~1 reduction 
by weight in composting e the plant could produce some 
4,000-5,000 "tons of compost per year initiallYe It will be 
apparent that this is a similar plant to that installed in 
Auckland in 1962~ so many of the problems of managing a 
plant of this size should be fiarly easily overcomeo This 
envisages a throughput closer to the manufactureris rated 
capacity than is being attained by the Auckland plant0 
The committee does' not feel it has the expertise to 
analyse the detailed costing of a new plant for Christchurch& 
But acting on the advice of the agents for the "Dano bio-
stabiliser l1 @ the Committee estimates that a plant similar 
Table X 
Financial Summary of Plants in operation, 1969 
Locality 
Source of information 
Type of plant 
Year of installation 
Material used 
capacity in tons refuselday 
Annual tons of refuse handled 
Annual tons of compost produced 
capital investment 
Gross operating costs 
Sales 
Net operating costs 
Loan charges 
Capital piton of refuse capacity 
Total charges piton refuse 
Total charges piton compost 
Net charges piton refuse 
Net charges piton compost 
Haifa 1 
3 
Dano 
1959 
refuse only 
130 
not given 
15,000 
$575,000 
$90,000 
$5,000 
$85,000 
$125,000 
$4,450 
$ 
$14.30 
$ 
$14.00 
Midlothian 
2 
Dano 
1961 
refuse + sewage 
20 
4,750 
1,750 
125,000 
35,000(67/68) 
8,000 
28,000 
included above 
6,250 
7.30 
20.00 
5.80 
16.00 
Auckland 
1 
Dano 
1962 
refuse 
80 
10,000 
2,500 
Dumfries Beth Dagan 
2 3 
Dano Dorr-Oliver 
1963 1963 
refuse + sewage refuse only 
30-40 450 
6,860 118,000 
2,10cr 46,400 
516,000 350,000 1,700,000 
230,000 
150,000 
80,000 
68,000(69/70) 80,000 
30,000 6,000 
37,000 72,000 
28,000(69/70) incl.above 
6,450. 8,700 
9.60 
38.50 
6.50 
26.00 
11.70 
38.00 
10.40 
34.00 
200,000 
3,750 
3.65 
9.25 
2.35 
6.00 
Sources: 1 Hutchinson (7) and personal correspondence dated 16/6/70 with 
Mr Hutchinson, Auckland city Council 
2 McCrae (16) 
3 Shelef (22) 
Haifa 2 
3 
Dano 
1964 
refuse only 
90 
not given 
6,000 
285,000 
62,000 
19,000 
43,000 
22,500 
3,150 
14.00 
10.90 
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to that in Auckland would cost $750 0 000 at present day prices, 
assuming a 50% inflation of costs since 1962p 
Hutchinson (7) gives the following break-down of the 
construction costs of the Auckland plant built in i963: 
Site preparation 
Retaining walls 
Buildings 
Dano plant 
Weighbridge and tipping unit 
Mobile plant 
Engineering & architectural 
$68 0 000 
22 0 800 
74,000 
298,000 
5,600 
48 6 600 
10,,000 
$517 0 000 
Since the size of the plant would be similar to" 
Aucklandos the operating costs would be at least $70,000 per 
yeareln addition to this. loan" charges would be $58,500 
per year based on a loan of $750,000 for 25 years at 6% 
repaid in equal instalments" 
Thus the gross charge on the ratepayer would be some 
$128 8 000 per yeare The Committee has assumed that the 
existing collection service will continue at the same level 
of cost as at present f and that there will be little saving 
on tipping charges as some tipping will have to continue 0 
If some 4,500 tons of compost 'are sold at about $7~50 per 
ton there will be a recovery of $34,000 of the, above gross 
annual costs~ This leaves $96 0 000 as the increased cost 
to the ratepayers of Greater Christchurch for the scheme 
proposed0 Over 84,000 ratepayers this is equivalent to only 
$1014 extra per ratepayer~ 
Furthermore p as existing tipping space becomes exhausted 
the local authorities in Greater Christchurch will have to 
raise rates to cover increased trarisport costs. Therefore 
the additional charge on the ratepayers of the Dana plant, 
wherever it is sited, will be even less than $96 0 000 per yearG 
On the credit side there will be a marked reduction in 
uncontrolled tipping, unsightly tips, smoking tips, backyard 
smoke nuisance and some industrial smoke nuisance arising from 
incineration of materials., In this day and age o the com-
munity should support all local authorities in improving the 
physical environment in the way described in this report. 
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